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Abstract: 

Provided are a method and an apparatus for encoding/decoding bit rate scalable audio 
signal. To encode an audio signal into a hierarchical data stream configured of a base 
layer and a predetermined number of enhancement layers, an input audio signal is 
processed to be quantized by predetermined encoding bands. Quantized data 
corresponding to the basic layer is encoded within a predetermined layer size. 
Quantized data belonging to the enhancement layer following the encoded layer and 
quantized data belonging to the encoded layer that is not encoded are encoded within a 
predetermined layer size. The layer encoding is performed for all layers. The 
encoding process includes the first step of representing quantized data corresponding to 
layers to be encoded as the same number of digits and the second step of encoding the 
quantized data represented as the same number of digits in sequence from more 
significant digit sequence to less significant digit sequence. Therefore, the complexity 
of an encoder/decoder decreases. Also, the bit rate and complexity of an 
encoder/decoder can be adjusted according to the performance of a decoder, the 
bandwidth/complexity of a transmission line, or user's request. 
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fief 

^ ^^S^ bl^e 5§0| ¥^sf:?im^2f SxlOjl ^^^^/H. SCIS SCIS base layers^ 

§ ;H4^Sj enhancement layerH^ Ol^OlXIfe :>IIS2jei QlOIEl^^i^tl ¥a§foFfe ^SOII giOlAi gj^ £PS 6lmx^d|8^01 
SI DI^^S gfXFSfSF^ &:^l>/9ie:»ll^0|| g^XFSfS! dlOIElMe layer 3:?| LHOlI/d ¥Ss^S^^ ¥Ssfe:>ll,:^ 

y\ms\ Qm enhancement GIOlEi iJ ¥msf@ :»jieoil ^5^^ ¥^lf£JX| SM} fe^0^2l^ g>^Xfsfe. QIOI 

m 3:?i moiiAH ¥ssfm^ ¥^sf&:^jr^ n ¥ssfB:>iiM :»ii#oii chsh ^s^s mn'. n ¥a§f 

¥^£fa^:Dx^ shs :)iis(Hi ^^em^ g^^xn^e aioieM §^ :)H4^si cixi^^ s^m^ m^yp^ i^h^^si pxi^^ 
s ifxnf^ GiioiEiesj efis:?^ cixi^s^ oi^oixi^ cixi^ aisi:^i¥ei gs£:?i- ^^etixiM aih:^ ri^ssi ¥ 

^Sf g^gog ¥aSfSfe ;gi2&?lS Ol^OiSlCf. 



£2 

£ IS e^Sh :H^2j 3&l:^^^g^CodecSI SEAIgf ^oia. 

E 2^ S ^SOll 2JS[ ¥^SfSX|£i £A!^^ ^OIQ. 

£ 3S S ^SOll £l«^ bl^>,egoj ip2g >ioia. 

£ 4fe e g^SOII ^SSfSxISj M^£S £EA|th ^lOICf. 

£ 5^ Zl gfXfSf Cfl«3f ¥SSf CH^M EA|s^ 5tlOia. 

£ 6S i^B M^SI 3^ ^Xhsf CH^Hf ¥^s} CH^M EA|§^ 210ia. 

£ 7S bl^eoil COe 1HeilS2J bl^ £Alsf >10ia. 

£ 8^ bi^eoii mm ^^^M^m £ais^ ^oip. 

£ 9^ 8:?H2^ grs S^SI gOig £A|§[ ^OILf. 
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(Base Layer)M q^^^ :^l#(Enhancement Layer)2j QIOIEiS H^SFfe :)|IS^52| tilM:±:Mg§ ^SSfm^, til^g 5§ 

S :?IS2i ¥aSf g>^4MM3f ^01 §6HS bl^goilAi Si^^SJ SsM UE^Ui^ a56^^ g^^^iOl ^EiOIUOi AlCH 

(Ml 2|i^s^^|| ^SSfg^4iiogAi. ±B\\m 3£§0I 3^^§^(scalable) ¥SSf/^SS^ :?iaOil 3t!0ia. n ¥SSfSX|fe :?IS:?IIS2| tilMg 01^ 

21 diMM eoii>H A^sx^:?^ tii^s^ d|e>^:egs ;Eiisrsni. n ^ssfsxi^ ^^mm biMS oimsi biMg go| s^^g ^^^^ 

S^6^:?l ?^SHA^ A/D(Analog-to-Digital) ^^0! gSoKlf, A/D ?i6HAi ¥ :)^X|2j JlfSM ^fi^ §hCf. SfUfe A|^^^^2J 

M o\t.y tif^oi sesKSampiinojsfsom. QB 6^ufe ^9i^ mm ^jJtm 3f§oia. 

^. gJIFSffe A|^^ nOllAl gj^ £1= x{n)g S^Hi gSj «^ y(n)os eSh8H 2f§0ia. 

21 PCM(PuIse Code Modulation) QIOlEi^ ^?^moi CD(Compact Disc)2^ DAKDigital Audio Tape)2f ^\m/J^^^ 0Hx^lO^I ^s^m Xi^m 
^Oil i-i^/^^ LP{Long-Play Record)2l TapeSf 0^^S3 ^^40{\ bIcH e§2J XHS :?I2LK>|| CI>E gSfS ^^Sf^o 

u c\x\m aioiEi£j a^o^ sj s^oii ^;ais 5^aa. 

01£^g^ mmm:>\ mm ax\m mm^^m^ OPCMCOIfferential Pulse code Modulaton)OIU ADPCM (Adaptive Dif 

ferentlal Pulse Code Modulation)#2J MgSfOl CI10IEF2J MOIBj^ in^OI 9i9i^l} <yS£| ^WOII a}£f se^OI B7\\ X\0\D[ U 

BSe Saa. iie ISO (international Standard Organization) Oil 21 5H S^sf ^^SOj Ol^OiS MPEG/audio(Movlng Pictures Expert Grou 
p) :'iaoiU DolbyOll 2i6H D^m^ AC-2/AC-3 :'ISOilAib ei^^2i ^aiMi,^ £^(Psychoacoustic ModeOe 0|g6K)1 GII0IEI2J mO\^ 
MgSSia. OI£H& sag ^^21 ^^Oil mD\\^0\ SM^OS G||0|B2i gOI^QI BD{\ ^lOlShaCf. 

MPEG-1/audio, MPEG-2/audio U AC-2/AC-3e3^ 2P£ ^§ ST^ :?IS01IA1^ AI2tS^2| B:)\S\ m^9.^ m 

0\M ^IU4 S^2i {M^^ ^S^&P. nam Ol el^^2i ^E.iei^ eiKPsychoacoustlc ModeDS OlgSfOi 

01 gixFsf ^^a^x!o^ gj?^ ^moi s:?ii3«o^ s^^ioiani i^iieis o^uc^. mm ^moi ^:>i|3«os ^^^^loia^^ ch 

^ MS^afa. Oie SHIS [EHSOll en ^^EI (Entropy )¥ssf2f VssfU 0\m e^2| g^XfsfM H&ahOj ^^EhP 

. COeiAl, B^m PCM PlOIEiEHg XiSme g:^^SP^ ^S5I ^Se^ :>1^II2 bi^^Miie ifXffifS PCM QIOIEi^Et O^Liei 

e^^spi ¥:>^^ei sees ^^aoi 9x0. 

MPEG/audIo H^OIU AC-2/AC-3 g^^g :?l^2] C|XI^ ¥aSfOil blSH 1/6L4JXI ^01^ 64Kbps - 384Kbps 2| bl^gg SSIMCIri^B 

(Compact Disc) Pi2j S£2J M^e Oia Ol^ffHgOIL MPEG/audio Sgg DAB(Digital Audio Broadcasting). 

Sdnternet phone), AOD(Audio on Demand) 2f gEIOIPOi A|:>bij3f 6JS2i JHS3f S^Oll eSSh ^t^e S 210IP. 

01 :^i^2j :?is^g ¥^2^:^101^ use aiMMoi ^oixiii ^ois! biMgoii 51^21 ^^EHS ^^o^ gfXFSfSf ^^sf li^^m ^ix\D\ m^ow n 
S9 bi^ee M^m a^oii^ ;5:iiAi§ha. a^xl°^ gEioipoi AiQj::)h E£H2,^:Qf L-\mo\ d\^2\ u\^m ^mm^ o[l\e} 

o\^^D[x\ D\^^m d\x\ii 9X^ ^^s^D\/ms,mD\o\\ ^o^xih 9XQ. n 3.=? §2] bi^M2j hd\ ^mo\ D[^m spa ¥ 

^£f/^ssf:'ioip, di^e 5&101 :)h^t^ 2P2 ¥^£f::>i^ bi^M^ ¥^£fe ui^^^^m bi^M2j bie^^ego^ 
9X11. n e ^¥21 blMi^i:M^'E^e o\x\:ii m^m ^ 4 9iD\\ t^p. 011^:41 s^SMi me^BoiiAi ^£i:hu ^^£fPioii2i ^^01 # 

XI 3^ SEfe AhgX^2j fi^Oil 2I6H bl^goi ^Ohi! S^OIIfe bl^^^egoj ^^ohs j^x\ll bimgOl y0^2o^M ^^21 eO|2il 
XISI 01!= S£2| ^^o^ AhgXfOIIIHI ^SM ^S!5H m 4= 2iP. 

:?i^2j 2PS :?iae^ ¥^sf:?ioii ns^ bi^^oi ^oixi:: ^o\b bi^Moii o\m ^^2j ^ehm ^^o^ s,^xh£f2f 3fsg 
^oisi bi^eoii bi^^^^gs o|s0j caafAi. uh2j di^^^g uioii )ows\ tii^eoii ciith saeie 9x0. ^. bi^^^^ 

^ 511 P (header) oil bl^gOll SSM ^Jl ZQS^oj bl^gg A^gehP. Olgl ^^9\ SSg I2S@ ^S bl^Mo^S Ahglh S^Oil ^:)| 

bi^eoiiAi 4 :»^s ^^im ^ 9x0^ ^oip. o\\m ea. §^ bi^>,ea|oi 96Kbps2j bi^g^ ^^mJiowM &^ 
Moiape ^^s^:?lo^lA^fe 96Kbpsoii ^gm^ ^S!&ps 96Kbps2i bi^goiiAi^ 51^21 g§!s ^aig mm ^ sip. 

Oiai*^ g^<ii|2| bl^A.eai ip^o biega ZQBjg^xi &g bl^^^egjoi :?^£JOi 2^:?! (IHSOll bl^:i^Mtj2| ^AlOil HBIMPfe 
^015! til^eoii o^a>g 33,,^ bl^>,e^iO| ^^SOi SIP. ^Hl^ Olii:?il bl^r^MHOI UIM^BM BmM B^m 01 blM^i^ 

^ :'H2j ^^(siot)o^ ^Dwo\ SLH01 xi:hi 9P. s^<y^oii ii^^ap^ ^^p^xi s^<ifi^2j □«^oi mo[M ^^bo\\ ^^bo\\m stu 
£s^5^xl aiai-n ^¥E^oi sstsMi m gb^^ aioipg zh^i^ 4 ap. se§^ bi^^Mg2i ^Ai:?F ^q^o\\ {J}b\m 

Oi 2iXI EHSOII b|e>^e§|01 0^y il¥ bl^iJ^^ajOhg i^^xiH ^SIS^ ^Sej ?IOil IH^dlfe iSidIM XH^5^:HI SP. 

mu2j g^^^oiiAi biMri^^iiM ^yi^rs^oi ojEi A^sx^oll:)^I s^m^ s^g ubish §^p. biM^^M^e 4^of^ Afsxfo^p 
QB m^mm a=?B\?i\j qb ^^2j ^^mD\m ^\x\ii 9xm n^m^m^m x\^m^ b\m±m^2}m ^^^o\\m ^timo^ 
o\^^m Q.=?M%^m s^^ai^pi mm A^ex^D^p e,^^^2j di^>.eaie m^mo\ ^o\q. o\^b s^a^^c^l bigoi en 

^OIlAi^ A^gXf2J Q:?Oil 01^^21 bl^^^^g ;y|5[8F>1U XJSsUl 2^010^ ©PI lIHSOil 0i:?|0il M0^:^^0^ b|g£ ^^o\ S^P, 

oidig^ go sci£0| diM>^^i!oi oidi :?^xi :^ie2j bi^es ^^oi sioisipa ^oia &soiu Ahgxf2i Q^Afi^oii QiaH chxh 
m 4 sim ^oip. oie :?^xp| p^s £ i3f ^01 fere Dwsm cflth ¥S§fM sst.^^ pai ^samoi ^^2f 

S!EH^S2f2| XfOlM PAj OB 5(IS2| ¥SS^:?I iJ^o^ MS^[0\ XHSISh^ g^^OIP. ^ EiXi m^mOW QI«H ^SSTM 8HAi bl 

^^8H2 y ^ @EH 6is2f ¥afif@ ^llS2j xFoi :?^xl:^ pai ¥£§f:?iM mM pe ?iie2i die>.ega 2f§M 

e}^6MI @P. a>£fAi Oiais^ ¥SSf:3|2J ^&5E:)F ^OfXII} SE&h ^s.m^\Q\\MEi ^B 3fSe &}^8H0^ <MSM 

4 si:?! CDisoii ^ssf:>i2i ^s^£ sp, ci^e^Ai :xjS2j 43^ ^oiua ^oi^^ 4^ ¥S§f:?i2f ^m§^:?i2i ^&^oi bieiisHAi ^oi 

yp. 
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H^mm EI^SPI ^ ^^SOll Slt^ Ul^e ^§0! ^US ^^Sf^rxl^. SCIS d^S :?ie:^l#(base layer)3f :4i§ 

:?H4^2j §,^^:)|ie(enhancement layer)^^ OI¥CHXI^ :^l#^ei QIOIEl^^go^ ¥s£fa^^ ^^^Oil SiCHAi, gj^ iiisM ^^JaXHdim 

01 ^§2i Oi^^S g>^Xtamfe ^J}s^xiE\BD\\; D\^D\\mO{\ ^^6^^ gTI^sfS QIOIEieS dii^9\ layer 3^1 moilAl ^SSfs^^ 

D\BD{\m ^SSf&:^l: ¥S§fQ DWmSJi om enhancement 7\\mm gfXFSfQ GilOlEi S! ^SS^S :?1!§0I1 ^^fe ¥s2f£|XI 

8^12 ^0^2Afe glXfSfS QIOIEi^g ±^S\ BD\ LHOIIAH ^^sf6^^ ^ ^\\^^m.§!^^:)\]m 2E :>iisoii OleH 

^ ^\\mo\\ ^mm^ ^j}^^ m\Bm n^s^ Qxm^ R^m^ m]B7\\: ^ pxi^^ s^^ g^xfifs aioiEi 

MSi fe^ pxi^^s oi^oixi^ c\x\^ Mm±^B mQ.^D\ cixi^ ai^::^: >j.§oj o^ao^ «^ 

:>IIS¥aSf&:)jl as ^Xh¥SsFB:?l|Sj ¥§Sffe 2!0I£ ^^^glBZ^Ustepsize) ai 2^ CH^Oil g|X^Sfb|e>^g £ 

S8F^ ¥:?h§eM :ii§2i ¥sa Mgshoi ¥ssfsoi b^^s!8^c:^. 

^oi une^i ^ ^i2&:)ii2] cixie^ biMom, mzbdwsi ^^m^ biM aih-^m bi^^g j^^o^ uim 

¥afilOIOI. SiH°l ¥s£KHuffman coding) SE^ ¥a£KArithmetic coding) 8j0| bf^^^mp. 

mm. ^:)\ i^X^Sf^ aiOia:)!- ¥s(slgn)CllO|H2f B:?|(magnitude)GllO|EI^ 0\mo\m m. M2B^\\^ ^Di QX\^^ 

E||0|&^°j HD\ GIIOIEiMSI mQ^D\ fe^ P XI ^(Most Significant DigiOM^ OI¥OiX|^ S|^?| PXI^ A|f!:^(seque 

nce)S ^§2J ¥^sf?.^SOil SJSH ¥sSf5fe ¥asf9 PXI^ Ajfl^ e SOI 0^b! QlOIEiOII 6H&m^ ¥a aiOIE-iMe ¥ 

^sfsffe ^oi pxm aioipsi ¥asi£jxi ar^ 3:?iqioie] m gss:?^ pxi^ M^±m ¥^sf g^^oii £J5H ¥^11 

af^ 3:>i¥^^&:>ii; ;qi3B:?iioiiAi ¥^^s pxim Ain^i: g soi om b:»i QioiEiOii ©Hsm^ ¥aGiioiEiM m ¥^^£ixi s^e ¥^( 

slgn)CliOIPM ¥^Sfm^ ¥a(sign)¥^Sf gJ ^:)| a:?l¥ssf£+:?ll SJ vm¥^sfB:)llM PXIg QIOIEISI 2| pxi^oij cueH 4;|H§^ 

b:^is S&&OI bh^^ie^p. 

Qx\m Giioipee J^^^a m^m o\b pioieis ses^b e:?iioii2, ^01 pxi^^ bi^ojoi b^^^ls^p. 
^:?i ¥ss^fe ciiolEi ai ¥^(sign) ciioieioii ch^^ 2,^ bi^ Mm±m ^^sm Sife bi^MM ±m D^^si biM b?is ^oiai ¥s 

SfS^P. 

^^:?i ^x^£fx-iaiB:>iife. Al^^ s«£] sps ^^4^ dt^ah^ M?}/^m^ rn^ow sieH ^n^4= ^^^^ 

gJ^ SPS <M^s« ^go| c:ii«(subband) tls.m^ mn. 4^:?! 2| Qj^CsubbandjOil Ai£j DF^U ^^xl(masklng threshold)^ 

mt: 2,^ □^sj g^x^s^ aeoi D^>^^ g^xiap ^rohxis^ ±ms\ ¥ssf ch^^s gfx^s^s^fe &?iis oi^oisoi b^^5•5^p. 
n^mm ^^api mm spa d^^2\ qb u\^m^ oi^oixi^ o\\m^2i u\^mm ¥s§fs^^ mx\^. 

2P2 ^ilSXH Bismol 4:SSJ ¥S§f CH^^S ^X^S^S^fe gfXfaxH£l¥: :?IS:«ieoil ^gS^fe ¥:?^§M(side informatio) 9^ SWsf 

@ ciioiEiMe ¥ssfsn2. :?i^:)ii#oii v^m ¥ssf:?^ ^ua n pg D\\mo\\ am ^Dm^ si gfx^s^@ aioiEiee ¥gmoi oim 
:>iieoii QisH 4^iymoi biM^^tie ^^m^ biMiiniJ¥e am, av:^ yi^nHij^oj 2\ D\\mo\\MSJi 2^xm^ PioiEi£j ¥ 

^iffe gix^sfs QioiEi 2|2is ±^9\ mm bi^^ oi^oixi^ oia aioiEi^ asmoi bi^&^^ U¥ii. ^:?i girs bi^g^ 
¥P D\s bi^s oi¥oixi^ m^m bieAii!>i¥Ei 5l6^?^ bieAifi>i ^Aicjis ±^2\ ¥sa ^aoii sjsh ¥sa& 

p. 

3EII1 UD\ QX\m m\BD\ ¥^(sign) dlOIElfif BI^Kmagnltude) CIIOIEiS 0l¥0i§! U ^:?l blMIIHU¥fe. bl^ggg QIOIPM m m 

mm u\^mo\\ cHSh a:?iciioiEiM so^ai ¥s§^6^I). ¥^sfs bi^iciioiei m soi o^y B:?iciioiEioii sHSSfe ¥s 

(sign)QIOIEi e ¥^sf£iXI S^^ ¥^Gll0IEie ¥S§f5ha, B:?IGII0IEi2f ¥SG||OIE|£i ¥SsfM Sl^?l bl^^Ei m?lbIMS UIBjl^FDl 

^x^?^o^ ^^iss-oj b^^^a^p. 

biMiiHU¥^. efisoii ooE} bi^MM 2o^A^ ¥^sns^ an, ±^ d\{^s\ m^B^^ mo\M ^m^mmn. ^m^^ ^g¥Ei 
^ ^fssoi b^^^s^p. 

is^Mm ©^api mm s ^^soii 2\m. ^\\m^2i m^mm ¥gas aps qioieim ^ss^s^fe g^a^. :>iiS2Si ^ase :?^ 
5! QioiE<:^^^tjoiiAi :»ii#oi ^Aioii ^joj^ o^^^sf b:?i si 2| Qi«oii grxf2}bi^4.g ssm^ ¥:?f§s s^ » 
ciioiEiM ^^sfms. QioiEir^^ije =?^m:D. 91^ m^ms\ m^^m m^o\o\ mQ^:>i fe^ pxi^«p pxi 
Lii2^:?hSAi ^^s^m^ ^ssf^ i^xfsf B:>i2f ^x[m^ QioiEiMe ^SH bpisi ^sis^fe si ^:?i 

^g^xf§f9 SP2 iJii^M Al^^ 9^2j s^s^m^ 5&?,^oi b^^^a^p, 

^s.mBD\\s\ sflsoii mm ±§2] n^si m^s, oi^oia ^p&?is ^msf&oi b^^5>8^p. 
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gfXfsfS alO|E^:?^ ¥^(sign)aiOIQ ^ 3:?l(magnitude)aiOIEiS Ol^Oig (Hi, ^m.^^D\\o\ ^^Sf^ D{\m^ =?^m D\B QlOia 

^^ijoii>M D{\mo\ ^Mo\\ ©ei ^oi£ gfXFSf i^ijsj Si 3| enroll %^j}mu\^^m s»mfe ¥:?^^e si gfxfsfs 
a:?! Qioiag ^ssfSfs. aioia^rsge ^^sm diM^si este g^sFoi gfi£:?h pxi^^a m^^D^ pxim 
s uiai:?faAi ^sas^fe b^ii: ^ ^Pi qioiqsj vs(siQn)aioiEia ^ss^8^ol oie ^sas a:?! aioiasF gss^^ 

s oi^oiss ^gog fhci. 

^ssB^iioii/H mm^^ 6^^^sa g^a se^ sih2^ ^ssfg^aoii 218H ^sa&e ^§ss mo, 

UE 3f^iM umB[D\ D\\m^?i m^mm ^s.m^ scis qioieim ^x\^. =?^m bi^>iM 

^o\\M :n\mo\ ^Aioii ^o\^ ±m2\ bd\ ^ ai^oii gfxfsftii^4=g s&a^^ ^x^sfs qioi 

^^sfmsi. m^d^^^m =?^o\ii ai^ bi^^si esse ^^moi m^^a uim^ ui2;i:?h2/d ^ 

^S!8^fe ^sxFSf^: ^g^x^§^¥o^lA^ s^si 2P£ Aiet g«2j ^iiss estate ^m^^MietoHs^g 5 

g^x^s^x^^l¥{230)fe sps^sm <y^xHdimoj ±^b\ ^^JJtmm^ m^^s/h. A|^^/^E^^ qhs^(2oo). ^die 

?>^¥(210)^ i^Xf§f^(220}^ OI¥C>i£!P. M2}/^m^ QHS^{200)fe AieiS^Si gJS^SPS ^^^4^ S^2| SS^ShP. 

Al^^^^o^ oi2}oi oixiahfe x^op^ nai axi a^xiB, oig:Hi ^nh4^ a^si ^i^es eiL^sj gs^aieiioii mei 21 □ 

^aiMif^(2io)^ Al^^/^E^4 &as^(2oo)oii sish ^^^^ sps <MsMe 4:§2j Qj«(subband) ^s.m^ mn 

, ^s.m2\ ^^^3[go^ 0I5H ^^^£J^ U^:^^m^m O\mmo\ CH«(subband)01IA1£J Q^>^1J ^^xKmasking threshold)^ :^ll<i^§^P. 

gfxf£f^(220)fe 2| cn«o| o^xFfif &goi D^>i:ti ^^xisp 5[oFxi£^ ±^2\ ^^sf c«^^^ s>>x^s^t^p. ^ eieioi eois 1^:^1x1 us 
^ 2| cH^si gfxFsf sesi a:?p^ ^^i n[±m g^g^ap ^r^s 2^ [:ii«o| ^^^4 ^see r^^^Ef gfxFSfg Mgs^p. M§r^£i¥oiiAi 311 

Ohr^U^^XISf 21 Q|«OilAi ^^^m^ &M(noise)£| bieei NMR(Noise-to-Mask Ratio)S 01§6K)1 ^CH^SJ NMR OdBO\mD\ Si 
S^X^S^g 1S«^P. NMR 2^01 OdBOia^EI^ 2^XFsf&M01l bl5H O^i^lJg^OI feP^^^M UPUi^QL 0I5!B i^^XhS^SMM AF^OI MM 
4 giP^ 2IDI0IP. 

bl^HHU V(240)^ bl^eoi ::'l^:qiSOj| &^e6fe ¥:?^§5^(sjde informatio) §J g^ZhfifS PIOIEiMM ¥^sfmJI. 

soil E:i^§^ mum n qb ^wmow a^£^ §j axFsfs aioiQMM ¥^^01 oig :?)isoii oish 4^ismoi b\^±^^m ^ 

^e^p. bi^iiHU¥(240)2] 2t :?iisoiiAiSj aioiEisi ¥ssffe ^jJtm^ aioip ^i^im ^^ssi :?h42i bi^^ oi^oi 

xife 012 QioiEis H^s^oi b|ee?is U¥:d. ^mm biMes¥Ei SQE:?^ :?f& bi^^ oi^chxi^ bi^Aifii^c 

sequence)¥El 5l5F?i blMAm^i ^AiOIS ±1^2\ ¥ssf ^SOJI 5ioH ¥^§f^^P. mill g^XHf@ CIIOIEH::)^ ¥s(sign)CllOIEi2f 
magnitude) Ql 01 Ei^ Ol^Oj^' dH b|MnH^¥(240)^ m^^mB QIOIPM m gfi£:'f bl^goil Oith a:?iaiOIP 

g eO^Ai ¥ssfmi2. ¥^sfS a:?iaiO|Ei g SOI ai^iaiOlPOII qH^sF^ ¥^(sign)aiO|Ei e ¥^sfaXI &e ¥sGIIOIQg ¥ 

mm, ¥s§F&xisj s^^e ^S8h:?is mo. £P2 -ti^^ ¥ss^aa bi^^i^egos e^Mo^£!P. o\m ^sh ei^H ij^^i 

sfe A|^^/^^^4^ ess ¥(200)011 A1 MOCKModifled Discrete Cosine Transform)OIU CH^ ^Ei(subband filter)011 SUm <m 
^^9P. Dam ^£|g??¥(210)fe ^01 ^nh4 ^^j^sh Q|«(subband)o^ ^OlAl Q[±^ ^m^m ^mQ. 0\:)\M Mms\^ CH 

g^xfsf :iif§oii A\ms\D\ m^on s^x^sfClj^o|^l ¥^:'i^ mc\. g^I^§f¥(220)0ilA^^ oizfoi eois ^i^tjixi m^m o^xhsfcii^oj 
g^x^sf BD\D[ u[^^ m^^^Q mz}, 01^ at^ms^ ^jJtm ^sm ?\x\il us. 21 q^oh z^m ^ 

^aiesrs.^^ej ^soiiai b^a ^^^40llA^fe aii^s^ ^^^£| ^^oisfs =?mmQ. ^II^4:»^ ^ofg^^ A^^o| =? 

4 2ife aoiap. 32HA1 £ 53f ^01 ^^4^21 g^XhSHIfl^^ CH^^ (bandwidth) 01 en, ^n^42| g^X^SfCH^ 

g CH«aOI 3P. ¥sSH^ (EH^ ¥sSf gOI^M ?16H SE 5011 £Aia b^2f i^X^2f Qj^e A^ga^X| 8^1). CH^ a:)p^ 51 

bl^sh cn«e A^go^cf. ^ £ SOilAl xHg Q|« SOI S¥01l^ g ;H£I g^XfsfCH^M ^OlAi Smsj ¥ssfaj«0| £112. 01^ =01 

B 3^011^ i:iH°i cn^oi ¥s£f aj«oi ap. coa^Ai, sjyi^ei ¥^§> cn^g 3 b:>pf stibi^ah^^ 3£i©p. 

1. QIOIEl gfiEEOil mm ¥^sf 

g^XfsfS atM£J ¥^(sign) g^^e CEFS Saam ICHStM ^SHAj i>^Xfsf St£| signOI {+)D[ 5\^m mU. 2| ¥^sf CH^UiSi g^X^S^ 

@ mo{\M :?^§r e sais^e s^o^ 2,^ ch^^s ti^m seapi ?i6H gfx^sf m^^m ?llii^^^p. 

^dh^iog 5l^o|me{MSB. Most Significant Bit) Ibjeoj Sla^?^bi e(LSB. Least Significant Bit) Ibl^oj efiSEOil b|8H filiy 

P. a^x|o^ ^^9.^ ^mmm m s^. oi§i esEoii ^i-i^iaoi im^oii o^ef sxii bi^:±:^g m 2r^oiiAi¥P ^'¥21 bi 

e>,egohg Mg8Hot mon §^p^ ¥1 ^oji Mgaxi iimfe bi^^egoii s&s sMOil bicH m m^m smmoi in^^si biM^MHoii ^ 
sai aoi sa^£ioi 9id\\ sp. 

nsHAi e ^^soiiAi^ 2| cn«o| o^x^sf^ ^mee bi^^Ei siaF?ibiM2j ^ai^ ¥a§fah^ A^g^^p. ^. 21 gfxfsfs <5iis 
Mm 2S14S seam 2| ^gsi i/xfsfs g^ee biM b?is ^soiiai ^ais xnaia^:?!! sp. eixi. 21 

^S2i si^9ibieg ^sHAi RAICHS ibiM^M eohAi ¥ssfan2 B ^. D PM ^?ibieM ¥ssfam ^AiCHs 
ais^p. oiei ^Ais ¥SSFg &o£Mi m ch gs& soiiAi¥Ei bi^^^egg g^sFs^ 5!oip. 

B^ 2t2f 4bi^£ 8:?Hsj gfxfsfs stoi pe2f ^01 2S4S UDUioi apu :?hsa^xf. 
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:?i^2i gr^'CHs 8^^ ^^4^ assi atei iooim ^samn ornow looo. oioi. 001021 ^ss^§^c^. 8^xle^ s 

£) ^^011 sime. 2ix-i "s^B m^^\i\^2i i3f ornow 0 1 oo..,e°j si^^him g^e ^shm ^/hois s bi^ 

^ ^oiAi JH^lt^c:^. oiie mo\. 401^^^' ^^ ¥msfg loioe ¥ss^5H2 agoii 000021 ^^sfsm 5i^^?^til^o^ «g 
^us □ ogsj ^^di^g^ee ?eHAi 0001. 0000.. .sj ^mmm mm^m^mx\ ^^^^^ ^ms^m ^o. o\ n ^ 

asfm^ 3^011 CH§h ^^e^ ^SM ^6H/d ^ 3^011 Olth ^HS^ ¥s2f(huffman codjno)U (^^ ^^sKarithmetic coding) 

m9\ vss^ g:r4^e M§&o^;fci ^^xjo^ e^^8^oi ^ssfM ar 4^ sia. 

2. ¥a(sign) bl^e S&gh ¥aSf 

QIOIEiSI sign bIMOil Q^^^ ^SsfOil OiSH ^S8PIS ^hQ. e^5|og «Sbl^^ SI^?ldlMOII ?IX|§.H>. CDS^Ai £l^?lb|e 

mm^^ uiBj:^KM 3¥ x^m 101 U2:?i g^xhs^e si:^ 00^ eh^:?^ sa. 01 s^oii^ sign s^toi ^sjois^a. oiim mo\, 

grXUfQ g/tOI 2514^ 000112] 5bl^^ CEH ^O! 5dl^ e Sbl^&^OI ¥^§fSCfB OIM ^£16^3 000002J ^9.^ ^^QCf. CCf 

oi ate signbiM:?^ aiasHSE o\^^ m ai ssi^h m ^o\q, mj\2i. 4blM:>^ ¥asfsi:fs 0001021 atoi go^Mi signals bis 
± ^ssi efi^^ 2jGie :?^7;i:>ii so. 

bisoii/H 001 u£c^:?^ 101 xhmusq^ g^oi 001 o[\=\ o\m ^^sfscife 2iopF sies signg^oi ee§^ 2iDie 

^Q. ^^mm si^^^ibi^^Ei 5^5H:'f2AH xne^s 001 o^y 101 us^ 01 ^ aeoii^ qe ^mm ^mmB[D\ sioii (+ 

)21J\ (-)eiXIOil signS^e ¥ssfaHO^ thCf. Ollg 2r^2| OlIOjlAH sl^^blSM m SlXi 1010M ¥^£fmil L\M signbl^2| ¥^lf 

^fi^^xioii cH^h §^c^. 01 oh s^xkh ^ni-=^ ^^oiiai 001 o^y g^oi xHe^s £i2i^°s. 01 ¥ 

^mo\\ CliSh sign bIMM ^MCA^ ¥a2^§^a. 3 agOil OOOOM ¥a§f§hP. &^9,^ 5im?|bl^(LSB)eS ¥£sf^^ (EHfe IIOOM ¥^ 
SJtmH U/H signbl^oj gQo|«g 01 ^^01! 101 ¥ D^D[ US^U aiSlWi IE 2l^?ib| eo||/d 101 UE2«0| Sigo^ OjDI s 

ignbis:?f Aisignbl^g ^m.mm giU ¥ IE ^?lbl^eO)!Ai 101 UE Sioi gio°S slgnbl^e ¥ast 

shCf. sign bl^M ¥a£f6m B ^, OM 5la^^ bl^ee! 0100M ¥^sf6^:>il SQ. 

3. :»H<:fi© ¥^sf 

¥^m ^gi.^ S¥ bi^soi ^^g s^oi!^ ae^^ ^oi ^mm ^Mm cfM^f ^oi ^§ai9i^ 2joi ^ sia. 

A^^2i ^oii ei^^^^ 5ig ^^oii cn^^ (+), {-) e^oicf. o\d\m M2}m^ sign bi^:^^ ¥^£i@ ^^eoii 

cusHAife ¥^sfM ^s di¥:q of^i sign biM:^h ¥ms^£ixi ^o\M 09,^ m^M ^m^ ^mmo\\ QieH/Hef ¥m§fg ass^a. oiisi:hi moj 

sign bIMOll ¥Ssf:?F S^SSIS, DIM QIOIEiMs ^^S.^ ^mO\\ 2j8H ¥SSf&a. 

ois one oi#moi ^xii^ios ^sma. sixh m^owM^ signs^eoi ¥ss^:?^ s ^mmoi gi:?i idi^oii e¥ ¥s 

fifSFQ. □ai22 □ cfg ^Ko| 0001. 000021 bl^eoi U2XI°} 0001CHI/d ie3Wi2| Ollf 3^M OE bl^OilAI signdl^:^^ 

s\9iD\ m^m ¥a£fg swam 2^m oik 1e^o| yo°s om ¥afifs^a. nam o\d\m ue ie bi^oiiAi 1 

0! UE ^01 gl^HS 01 M^0\\ Cmm sign bl^g ¥^2fS^a. mill aM2j OOOOg^M MS bl^soji;^ sign bIMMe ¥^S>§^ 

^01 gio°S OOOOe ¥s£fa^:HI 0IS:HI aiam bl^33^X|2J sign b|^§ ¥^sfaHI t^ ^ UCHXI ¥ast£iXI &E ssge ^^blS 

4. ^511^ SgOl :?^^§.Kscalable ) ti\^±^ms\ 

e ^SOllAife £P£ {^^m :?l^5jlS(base layer)3h 01£I^H2J enhancement layerS Ol^OiXIfe ^Hgssjoj blMr^^S^S ¥SS^S^[::^. 
Pie:>lieE bIMeoi ^E D\\S0\D\, enhancement layers D\^:)\\m^Q dl^goi ^H. ^:)\ enhancement laye^::?^ aS§4 

m biMeE cH^ ^oma. 

base iayer2i $.^¥^oii^ 5i^^?ibiMeB s^oi mst^m SXItOll cng^ E^stoi ¥msf:?f 3^:?^ smbiM^ LHe;<:?^aAi m 

CH a^E bl^:^^ s^^o^mi m a A^l^s^ sag uEHm:Hi @cf. nam bi^goi g:?^8^^A^ = 7\mo\ ss^ (enhance) oii ojaf aii^s^ qi 
oiEiatoii □§^ ¥ss^:?^ oi¥Oixi°s g^§!2j mmm ue^^ ^ 2iP. 
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'0\^^\\ see QIOIEie 0\^o[0\ scalable bitstream m ^^m^ g^SS Qmik ^Q, 21Xi, PI s:>il#(base layer)01l A\mm m ^ ^ 

J^m Di^sj die seoii ^mmm mo. %^7^§^^ ^mo\\ Q\m sse m^^a mmmm^^, mm 

SFxi an xiu^tiw. n ^iJ^^a^B sx^s^ti|e:?^ n Qi«oj o^j^^ mesf ^o^s an disdb ^ssfp sha. 3£i:q 2^ ^sh ^ssf 
s EH of¥^ 01^ xii^^oi gi^s ?ioii 4^aiM M:?ii ea. oi^ ^^?ib|E«Ei ^\^u\^ ch^oii 5^:?^l2iol ^^sfma 

diMgoi :^ie2i <i]^e ^^6^^ 2iD:?F gil:f:?^ e^ owsoicf, ccfEj/d biegoii ©ai ^^nm oi^e ;i^is^8«ai Mgs^^ 
2101 ga. 

:3ie3i|#0il Ql§^ ^US 3 Cfe enhancement I^IISOji CH^^ ¥:?^§S2f SCISaiOIEfSJ g^XFS^atS ¥SSf&Cf. OiaS[ ^^^g e 

Msoii s&Eioi D\\m biM^iM^M^ e^x^ ¥:?^ smmm sixh vssfshi ^ umxi ¥m2f6H/d bi^ 

^?lb|M(Most Significant Bit. MSB)01l/d¥El ¥aSfe SH/d 6^S:7^^g^ bl^^LHoilAi bl^r^ega ^SS^fe ^^4m MmmO, 

the, ^01 ¥^ifsxi£j e^^e ^x^i^ei o\\m mo\ scf ^^a-iisi ^sm^ om^ ^a. g ^^ss 01 :^\ms\ biMe(bitrate)oii ai§f §sm 
musi bi^>^etioiiAi £ 33^ ^01 Piis^ei =?^m d^xih scis ^msfsoii 9io\ m^m ^m. ^gsj aet^a. cds^/h 01 

:>il S^MCHS b|e>.eg« MgXFSJ fi^ SEfe ^EHOil mB} teg bIMMHI b|e>ie&ioi| bl^^SJ bl^-^.iE§|s 

m ^^B6I XH^^SH/H b5:^g dlMMSl dlMr^^Mije 2}mO\ y 4- Sia. ^, ^A^^^o^ ¥ss^SXIOII/H °^e(>l?i! dlM>.egoiU SE^ Oie OH 

xiioH xi&£joi 91^ m^±^^m MexhHj s^oii afaf di^goii 2}mo\ ^ ?xq. S:^ A\mj\D\ 

m oils. :?ie:>ll#(Base Layer)g 16kbps, 5l^^?l :>ll#(Top Layer)g 64kbps0i:a. ^ (Enhancement Layer)S 8kbps 21^£| dIMge D[ 

xife m^^^mm =?^m ^ 9xq. ^, i6. 24. 32. 4o, 48. se, 64kbps /ixissi iii3ii^ 5^01 diM>iMge ^^sh^ oiioicf. caa^Ai 

¥2.s^D\o{\M ^^si^ di^^^gg £ 33^ ^\\&^ :?^7:i3 rnmow m^^^ 64kbpsoii CHth bi^^^^'moii 

#(16. 24, 32. 40. 48. 56. 64kbps)0il Oisf bj^^^ajoj ai,^£|CH aiP. El^ 01© M§X^:ih :?lieoil CHE^ GIIOIEfg fi^sF^ 01 dlM^ 

OiS giOl S^EhD. SE OE MSXhPf :>IS:?IIS Oil (16bps Oil oHSmfe) PIOIEIM fi^S^B B^SI St^¥g2j d|e>^Earoh^ 

^ISg £ 8£f ^01 dl^gOil Ojei/d CH^^OI Mms\0\ 9X0\ dl^eOil EUef ^ gfXfsf □S^OI CfsQ. QIOIEf^ 48kHzS ^Mil© PC 
MQIOIEfOm. laailSSI BD\^ 1024:?H0ID. 64kbps2J dl^MS] S¥Oil IHeilSOIIAI # 4^ 21^ dIMS] S5 64000d|M/1 ^ * (1024/4 

8000) = 1365.3333dls:?^ @ci. u[^j[x\^ ^ dieeoii mE}M laeiisoij mb^ ^ aife di^oj 3:^1^ ^ oiiii:?ii iwt^^B diM 

5PI soil eiXi gJ^GIIOIEfOllAj Ml,^^ aiei(Psychoaccoustic ModeOM OlgoHAI ^IH xSdlSiH Sl^ aai^HJ block type(long. s 
tart, short, stop)3l 2| 01 « (processing band)2] SMR(Slgnal-to-Masked Thrshold Ratio)2^. short blockei ZIEIH 

aie^jif Ai2.v^nh4-2i Aieixisa pcMQioiEiee siMoi Ai^n/^Eh^^ dhu^oii sg§.K:F.^s^aie^e ^ 

ISO/IEC 11172-321 Model 2M A^gS^HI^. 

m^^^\^m2\ m^2i block type o\\ mE} Al^^/^^^=^ gss^oiiAife mdctm oigs^oi Al^^s^o| ghoieim s^si qioieis 

a. 01 [Qj blocks] BPI^ long/start/stop blockoj^^ 20480! J2 short block eiS¥ B^\D\ 2562J MOOTS SSlShO. 0\Dmx\2\ 171^ 
21 MPEG-2 NBC[13]01IAi Mg£J^ ^g A^ge^a. 

^Ef4=S^^S aiOIEI^ £E 53f ^g g^XFsf P^^S ^n^4= ^^^e mO\M ^X[s} 012121 SNR(Siganl-to-Noise Ratio)2^0| 

^aie^2] #2^2^21 SMRi^sa ss^ofXIS^ stepsize g e::?hA|?^ ::'h&A1 g>^XF£ftha. ^^XfS^^ :^^^^d^g|X^§f(scala quantization)^ A^gm 
01 :?ie^ei grXfSf step size2i Zt^g 21/4 S Afgs^a. g^X^St^ NMRStOI OdB 0\o[D[ £l£^ 4'?SehQ. OIOM SOiXI^ m^B g^X^s^^ ai 
OlEHSf 2^ X|d|E:H^2j gfXfSf step sIzeOll Cflgh SSOia. ZIBIH OlgPII gfX^SfS ^mmm ¥SS^8PI ?I8HA1 S!Xi 01 g^X^S^@ ^ila^g ¥ 

asf cH^^s e gPis^^e ^^o^>M ¥^£foii e ^x^s^ disg :^\^^q, 

d|M>i^il2j =:?l(syncronization) ^sH 12 dIMM dl^^^MHOII ^gOIAI d|^ri^Mtj2| A|5fO|| gap StgCf. nam UM ElXi 

dlMr^iMii Sx-IIOi( CUt^ BD\m ^s.2\mO. bl^^^eroj ^« dIMeoil ¥a^^§^C:f. Ol SSZ^^ 2iO10^ bc'g dIM 

ms\ di^^^ijo^ cfAi o^MIl 01 di^es^cf teg di^ee Q^sie (m en oi^^2j m^m suixi 4- ?xq. mm Qm9.^ m^E}^ 
m ¥££f mo, n 0^21 ¥ss^o^^ 3f§g ^^21 ^ehou oei ^fei x^op^ ya. <y^2j ^^oii mBkM m H6iigj2j gj^ <M^g ¥a§fm 

?l5HAi e M^2| 3^2} 8:?H2| f^g M^^g IjipOl UfeiCf. 0|g:>il M^2i BlJPh dHHiPl IDiSOll ¥SSf 

mfe 2^§oii efz^2j xfopf sua. 

eixi ^l M^2j s^oii^ D\\ms\ □^^g 4kHzoiHS xidicn^g i2^flH g^xfsf Q^mx\o\o. eix-i ^2^m ^xts^ ch^tjfxisj :ii^:ni 

#21 dl^ih^geg ¥^2^t^C:l. Z\{^2\ dl^ m^^^^^B 2JCH gfXhfif dl^g q^^oHl 01 SiCH g^XFsf d|M2^¥E< ^^th ^SOll 2J6H 
¥ssfe s^Cf, 3aiI2 xhSIIS ag gfXHf@ dl^MOII Qlth ¥^Sfe thCf. Me ^XH ¥sSfe 6H2 2^^ i/Xhsf dlMSa OiS 01^21 S^Xfs^ 

d|e:?^ go o^°gj ¥as^s 6^X1 an xiuxiw n g^x^sfCH^g 2^J!tsku\^D[ n ch^si grx^sf biesf ^ofs (ih bis^ir ¥msfe §^ 
Q. nam oi an ^ne^s oiir m^m ^m^m m s^oii grx^s^ ch^oii chs^ stepsize ssm ax-i ¥sS^m y ^ sxfs^s ^ii^4' ^ 
^ms^ n ^J}m bi^oii su&si^ 2^Me ^e§H>M ¥^sfm:H! ^sm ?iie2j di^eg i6kbpsoi°s sxii di^^ 33 

6dl^oia. CEfafAi ^I^SHAI Mg£|^ B dlM^M :?ii<:i^6H2 9JiQD[ dl^^OI 336d|eo|^OI £1^ ¥^sfM S#:>ii g^Xfsfdl^u 

gfxf£f:i:gja:?i2j ^^fif ^^g eixi g^x^£f diMU g^x^sf :^iJ3:?iMeoiiAi siitrg^nf soig^e ^am oi ¥ s^2i xf2j a:?iM =?^\b mo. 

§^ die ^ nSHAi. ^;giS 01 ¥1?^ §Sg ¥s£f6PI soil eiXI dl^H^Oll gath BPIM ¥^§f ^^i^Oll 2I8H 21 
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'um7\x\^ m^s\ s^oii^ zi m^s^ i/8ei 8o\\2\ m^9.^ uvch M^i/^m^ m^nk ^J}m u^^m ^ oi ^x^s^s ciioi 
El Oil ¥mmm mo. 2^J}s} Qi^2\ m^sa m^u[Z} g^j^sfg sf^ ofun ^diM$,^¥oii>M 8:>H2| m^m 3j^2\ 

a^ss sag sLH^^ai oi s^eicHi si^ £ esf g^xFSf oi^gs ^o^/d 21 mmowM s^usi □^xhs xiai&a. 3en/H 3:?h 

I) m^s\ ^^sf oi^M ^oiAi 32;h2^ ^xf^9 <M^^eoiiAi ^j}^ di^ gag ipgiiAi A^gg^cf. ;yi^^^ ai^ui2i gfxfsidi^ § 
¥ss^§[a. cn^xii§^& ^^uioii>M ma ^^utm m^m zj m^Dk o^&:?fXl^ ^^oii sim ^^^m ^ 4= 910. mm ^xh 

n cH^sj grx^s^ bi^s^ ^om hh bis4: S-^a. 3£i:n 01 oh. oig:7ii xness o\i=, ai«e ¥ss^M » s^oiiAi sifa ch^oii ch 

§^ stepsize SfiM SIX! 8m y ^ i^X^S^^ ^EF^ ^S^Sj g^g 3 g^XfSF dIMOII 8HS£ife Stee ^SSHAi ¥SsF8F:?II SCI. 

:»11# (16kbps) 01! a\m m^^^^m O ^.mH n ae:4l§{24kbps)01l CUSH d|e>i:egg 24kbps01IA121 Ol^^S 8kHzO| 

^D\^M^m :)\mmo. sim?i >iieoii/H ai^si of^ ^^m^x\ s^n ^^oh ai^ s^xfsf diMSf ah^oi cn^si g,^zfsf di^g 01:13 

tm ^CH gfXFsF dl^g =?o[ll 01 51 CH gfXFSF dje^EI :^\mO\\MS^ g^^o^ ^Ssfg 8H l}D[OD^ AFg@ # dl^^o| 3:^^^ 24 
kbpsOil/H ^4^21^ dIM ^'MP ^Xl^ VSSf S^H ae dlMi^e^g ^dlS^Cf. OI£l«[ g^go^ UWXI ^. 

32. 40. 48. 56. 64kbps01l Hm^^^m ^ 2iCI. 0|g:>ll =?^m dlM lii^gS E 33f 

^B. ¥ssF§X|Oll 2j5tl U\^±^^m ^s.s^o\^ ^^Sf Sxlg ^Allol ^gSPIS f^D, E 4^ ^SSf §X|£J ^^g M 

£A|Sh 5:10^;^^ d|e>^Eg^AH^(400). «g^J^Sf¥(410) ^ ^m^/A\?} gS9¥(420)^ OI^CHSQ. 

dl^>^eei ^Ai^(400)^ =?^m D\B dl ^i^^^j 01! Al D\\mO\ ^AlOil md} g^XFsf >^gl2| 3:?! §^ 2| Qj^Oil 

?,^xffifbi^^M s&m^ ¥::'^§a §i g^xufs ghoieim ^^ifaFSi, ^:?i di^^^iie ^^sm 91^ diMMsi esEg ^^i^^sho^ m2.EiD\ 

^B djE^Ei eQ£:?F ^B d|e^ Ul£i:?FSAH ^Pj ^mSfSta. ^gfXfsf¥(410)fe ^ssfS g^XfSf ±m2\ BD\S^ g^Xfsf 

@ QIOIEiMM S!eH B:?|2j ^^StQ. ^nF4^/AI2t egii¥(420)^ S^SI 2P2 ^iiaM CFAI AI2h 9^21 tim^ 

^ssfsxisi m^^m ^sapi^ shp. ^h^gh xh^ioii s\m him^^^sioi ^^g^ ^^^^ ji^^oj 
. 2ixi 5ji#(Hi am §se z^&si zi n^^m ^'m^^. eixi :>ie:>ii#2j m ^xfsF □^sj g^x^sf di^ seoii en 

§h ^ssfM mo. o\^'}{\ 2>^xn^ di^e D[^a D\m & =?mo. ¥^§1 ^AHoii/H2f oFaohxi^ gQs:'^ b di^¥ 

a bsra diM ^o^, 2i£iii ^nF4^¥Ei ^B ^Ma^ di^r^^iioiiAi grxFsfs ^mm mm^\ ^m^s^mo, mm mm ^aSf 

m gixhsf di^scf 01 s! aj«2j ^x\mm^D\ o\^^ u^mm ?ix\x\ an xiuxioi n ^jJtma^B 

n cH^sj gfXFsf di^2f ao^^' CH di^^ ^mmm M^mo. mm oig:Hi i,^x^sf^ ^mo\\ am ^iiysib m^} m2}o\\ o\^d\\ xh 

011= g^xFsf Qi^si m^s^m m ^^o\\m ^x[m a^m am stepsize di^^^^^oii xisaoi im^oii 01 §sm 

:'i^?ii#(>ii BD\2\ m^^^^ow am ^u^ n qm:?ii#chi aish ¥:>F§a2f spsgiioieisj g,^xfsfs^e ^^sfs^a. ol^^g^ 

g^ao^ e= :)iigo| Qioias ^ssfe 4^ 2iCK o\m^\\ mm.m ^sm ?\m g^xfsfs Qioieie^ sichsi ^ai^. se 4oii s 

A|£! ^g|XhSf¥(410)2f ^m^/M^y eaS¥(420)M :>1^ 2}m ^ 9XQ. 



e ag>^& MgxFsi Q^oii ¥g6Pi ?imoi die>.Egoj ^^m:>ii mo, Afgxfsj s^oii ccfsf o\ziD\\m2\ m^mm am 

^QgiOQi 2i^<is!^£| ^EHU M^X[2\ 0\mm 4^^^^ 4^ §^§01 2iCf. 

oiiAife NMROi odBoim:^h m grxFSfe mil y ^ ch oi^si di^5§¥:?F 8i:>i umm ¥§a:?i2j ya. 

□ Bin 2| :>IIS011Ai St 5IIS0IIA1 gfXFSfS ^a2f SISH ^^Sl XFOIB QAI X^ZmO\ ¥^Sf8FX| StlQ g^XhSf d|eoj eSEOll ©eiAi ¥SSf6h 
(IHSOii ¥SSf:?|2j ^&£:?F b^a. SEe^ ShUSj dl^>:.eg ^q\\ oi£] :?ho| dl^A,e§|g 5&5h32 CEHSOII 01£i:^ie2l d|eA:egg ^^ 
^^St 4^ sin esSf:?l(transcoder)21 ^^O. 

nam di^^e^ojiAi 2^ a^o\\ am ¥D\^Mm Mg&o^Mi §^ e^e x-iigi^ ^ 9x0. s^m diMeoi ^^o^xis oi^oi m 
m^o\ 9X^\ rn^ow ^s.m/m^mo\\M ^s^sj □i¥^e x^xia^ ^eisj ^s^oi ^^sai i,^^5F:^i irHgoii di^Moii diBiieHAi ¥^§f 
^731 ^s^E scf. sEo^ Ahgxfsj ms,mD\2\ a^^^si Qi^^/^SE SE^ MgxFsi fi^oii mE}M m^m 

OIU 5§0I :?F^8FP. 

(57) ^^21^^ 

:'l^:>jl#(base layer)!!^ ±^ :)H4^2| Sr^?ll#(enhancement layer)^^ Ol^OjXI^ :»il#^2] QIOlEli^^iJS^ ¥as[8^^ ^ 
^011 9JiO\M, 2P2 <y^^HaimO< ±^S^ ¥^§f □^^S gfXfsfm^ 2^Xf£fxH£IB5|l, D\^:^\mO\\ ^mo[^ g^XfSfS aioj 

Bmm d^^2\ layer B:i| UlOllAj ¥^sf6F^ :f\^nm ¥^Sf&:^l. ^:'l ¥^sf9 :>\\ms\ om enhancement :^ieoil SfXf^S QIOIEl 

^I'l ¥^§fs :>iisoii ^8^^ ¥SSF£ixi an feroFst^ gfxfsfs QioiEiee iJ^§2i b:>i uioiiAi ¥^sf8F^ :>iiS¥msf Si 
3iie¥§sf&3(iM :)iieoii ch«h ^xf¥ssf&5iiM sese ^s^^ SFn, :?is:?iiS¥ssf&>ii. ?iig¥SSfB?ii ii 

¥fiS}B:^|2| ¥fiSf^ ¥s§f8HIXf oF^ 5tt& :»1IS01I ^g8ffe i^XfSfS QIOlEie 4^S2J :H4^Hj PXIM^ H^SF^ 1111 B:^! ^ 

mm :?H4^2] pxiM^ s^s g^xfsfs aioi6iM2i efi£:?f ^b pximm^ oi¥oixife pxi^ Aifi>i¥£i ea£:?F pxi 

M A\m± ^9.^ 4iS£j ¥SSf g^aSS ¥SSf8Ffe XII2B5jlS Ol^OIXIfe. til^g sgol D[^m SPS ¥§» g^S. 
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* ^ . —\ m , III ■ I I I . I ■ I.I ■ 

2. 

^nSfOII 9JiO\M, SI ;3l2B:>ll2i ^m^^m^B feS ^IIf4^^S ^/HCHS 4'S&e ^SSS 8^fe. tilMg 5§oi D\ 

xiiisoji sicHAi. :?ie:?(ie¥m2fB:>ii. :^iS¥aSfB:?ii ^ ^xt^^m^^wsji ^o\5i ^ii 3:^1 (step size) ^ Oi^oii i^ss 

xfSfbiM4-M se^8^^ 4i§2i ¥ssf g^ae A^gsKJi ^s^s sfe biMS sgoi g^a. 

4. 

^nsr SE^ xii3S0ii ?io\M, m&^\\ ^ M2B^\\9\ cixi^^ bi^gjM ^s^s 8^fe. bi^g ^^oi ficis aa. 
s^fe. bieg sgol scis ^ssf as. 

m^0\\ SlOl/H. 4i§2| ¥aSfg^ae ^SmSM ^§H^ 8ffe bl^g 5^01 D[^^ 2P2 ¥ssf aS. 

s^ir 7. 

xii5S,^oii ^:)| ^§21 ¥msfgjg ^s^^ bi^e i^oi sps g/a. 

s^t>^ 8. 

«I6W SEfe J3I7SOI1 2i(MAl, ¥^41 ¥mSffe 6iHB ¥aSKHuffman coding) ^S^S Sf^ bl^g SSOl Q.C\9. ¥s§f 

M6^ SE^ HI7ir0il SlOi/d. ¥msf^ <i^^ ¥^sKArithmetic coding) gJS ^S^^ Shfe bIMg ^goi D^'mm 2.Q2. ¥s2f 

g^i.^ 10. 

M\^^0\\ SiOi/d, CHOIEI^F ¥^(slgn)CllOIEi2f B:5|(nnagnitude)PI0|EH^ OI¥CH^ dH. ;yi2B:>ll^ D\i'^2\ PXIM 

S S^Q gfX^SfS CII0IPM2I BD\ QIOIEiMSi gfi£9^ m^m P XI ^(Most Significant Digit)MS OI¥(MXI^ PXIM A| 

(sequence) S dti^9^ ¥m.m^^O\\ S\m ¥^2fa^^ ¥^Sf€! PX!^ Al^^i e SOI 0[\=1 QIOIPOII oHiTSfe ¥s dl 

oiPMe ¥a£fm^ uxim aioi£i2j ¥^fif£]xi a^^ bd\q\o\e\ e pxi^ aih^m ±^2\ ¥ssf ^aoii 

2\m ^^mB[^ B:>\^mmBD\\, xii3&:HioiiAi ¥sif9 pxi^ ai^^ m soi om a^i aioiEioii sH^a^^ ¥aGiioiEie e ¥^fif£i 

XI SfB ¥^(slgn)GllOIPg ¥ssfm^ ¥^(sign)¥^§fB:>ll 3:?l¥ssfB:?l| Si ¥^¥ssf&:?llM PXIl QIOIE-jSI 2[ PXIMOil 

QisH ^^'Sofb B:^\m sese ^s^s bi^e ^goi sps ¥a§f g^a. 

S^S 11. 

:^iiioi,^oi! 9xo\M, M^BJ\\^ pxig ciioiEiee mm m^m :>m o\b aioias aeste b:>\\o\ii, pxim^ bi^ojg 
m^9,^ m^m ^mo\ £P£ ^mm ^a. 

12. 

XII10S01I 9iO{M, ¥Safe BD\ QIGlEi SJ ¥^(sign) QIOIElOij CHS.^ 2| bl^ All!>rM ^^SUl Slfe blMgM 4i§ D\{^2\ bl^ & 

?is ^ofAi ¥ss[se ^Qos m^m ^mo\ D^^m 2P2 ¥^sf ^a. 
13. 

XII1 1§.^ 5Eb ;!ill12t,^01l 2i01/H. ^§SJ ¥^sf^ae ¥s£f (Arithmetic coding)gje ^S^^ 6^fe bl^g SgOl D\^m 2P2 ¥ 

g^a. 

14. 

xiiioiroii 2^01 Ai. j\^:>\\m^s,m^:)\\. :)\\m^mm^^\\ ^ ^x\^s.9\B7\\s\ ^mm^ ^ois >^ii3::>i(step size) si ^ oi^oii i^ss 
i^x^§^b|e4.g sg^m^ ¥:»^§as ±^s\ ¥^§f ^as A^gofoi ¥msfss m^m s^oi sps ¥^s^ g^a. 

S^^^ 15. 

SE^ ^anosoii s^oiAi. ^:»i g^xf§fx-]£iB:»iib aizi s^si 2P£ tiim^m s^si iiia^ es^m^ M^i/^m^ 

gaSOll 2j8H ^MH^ ^g^g ojB. £^Q|2 {^m.mm dbSSI CH^(subband) ^SMS ^I!. □i^(subband)01IA|2| n[±^^ 

xKmasking threshold)M 5||^h8hfe B:J|| iy 2| □l«2| gfXfSf SSOl OF>i:tJ S^XISP s^o^XI£^ ±ms\ ¥SSf CHe^^S gfX^S^8^fe 
S OI¥OiSg ^S^s d|eg ^§01 :?^^«^ 2PS ¥sa g^a. 

2P2 Mm.m ±^ 3H^2j PE bi^M^ oi^oixi^ 5jig^oi diMee ^m.mm^ sxioii 9xo\m. ej^ 2ps ^iiiag <y^x^a|8^o| 

±^2\ ¥aSf CH^^^ ?^X^Sla^^ ^Xh2IX-idl¥ S! :?ie:«ISOil ^g8fe ¥:?me(side intormatio) S! gfXfSfS QjOIPMe ¥S§f8^I}. ^ 

:?is:>iisoii ¥^sf:?^ ^ub n pm :^isoii ¥:3^^a si gfXFSfs QioiEiee ¥a8Foi dim :?iieoii choh 4'S8^01 
^mm s^8^fe bienHtj^g sssg 8hq. ^:?i bienHij^oj 3^ D\\mmM2\ gfxufs qioiehsj ¥^sf^ ^:^i g^x^sfs qioip 

2t2ie =^ Dw^o^ biM^ oi^oixi^ oia QioiPM s^8i-oi biM&?is uvu. bjeg^^Ei gfi£:7^ 

m bi^s oi^oixi^ bi^AiS:±:¥P m^M^d^ ^Aicii^ ±ms\ ^aoii hish ¥^5f8hfe. bi^g ^goi d\^^ 2p 

2 ¥SSf Sxl. 
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17. 

»l16i^(WI ?iO\M, L\X\m aiOia:>^ ¥^(sign) QlOIEiSf 3:?l(magnitude) PIOIEiS OI^CH^ OH ^^:>\ bl^nH^^^ bIMg&S QIOI 

Eis g as ui^mow cnst 3:?iQioiEig eo^A^ ^asfsm. ^&m^ 3:?iaioiEi g soi o^y B:?iaioiQOii oH 

s m3«:7H)i ^^^og ^s^s m^, aiMg ^goi 2P2 ¥ssf 

S^Sr 18. 

gog Sfe b|e§ 3S§0I D\^m 2P2 ¥SSf SXI. 
19. 

m^e^ SE^ ^1171^011 sioiAi. ¥^sf s^s siHe^ ¥^s^ a 6.^^ ¥s§f g oii= smsi g^^joii 2J8h ¥ssfs§ ^s^s 8^fe bi^ 

e ^§01 ¥£S^ Sxi. 

20. 

^1118^^011 9io\M. u\^mm^2\ ¥^sjfe ^Ef4^ ^^¥9 fes ^nh^ ^/ds 4»a&e ^s^s s^fe hmm sioi 
s^i.^ 21. 

JHiie^^ SE^ MMf^m 9io\M, ^:)\ g^x^sfx^^l¥^ ai2} s«2| oj?^ sps ^nf4^ s^hj <ms^ ^s^m^ Aiet/^iih4= e3S¥. 

M^/^m^ gaSOil 2J5H ^nm^ ^^^^ <ii^ee ri^SSI en « (subband) ^H. ^ CH^(subband)01l 

0^>i^ S^XKmasklng threshold)© ^£ieg¥ 2l[ cii«£i ^gO| Oh^ili ^^xIMP s^o^XI£^ ±^2\ ^mm CH^^^ 

grx^s^6^^ g^xfSf¥M se^&e ^s^s biMS s§oi D[^m 2ci2 ¥S£f sxi. 

S^S 22. 

:Jii#^ei bi^ee 3^^m ¥^§fe sps giioiqm ^^sfm^ ^^chi 2iCH>d. =?^m aioip^r^ijoiiAH ^oi :n\mo\ ^ 
AS Oil cE^£f ^CH£ g^xnf 3:?i cH^oii gfxnfbiM4^M H&ah^ ¥:?^§a Si gixfsfa QioiPM ^^ifma. aioiEi^ 
MUM ^^am ai^ biM^oj ^>sjSK)j gQs:?^ ^s pxiM¥Ei mQS:D\ PJIMS L||^|:?^^A^ ^^^^s^fe ^ 

^ssfs g^x^sf >^ij 3:?i2f QioiBiMM sieH 3:?isj ^S!Sh^ ai ^g^x^s^€! ^^4^ s^si s^ps ^sm ai 

2h s^2i ^jss e&mb Hs&e ^s^s m^. bi^g eps cuoia ^aSf g^a. 

g^i,^ 23. 

2P2 GlIOIP ^^sf g>^a. 
^?Sr 24. 

;yi23»0ll aiOiAl, ^91 ^SSF&^IISj gflEOil 0}^ ^SSffe :^§£| :?H4^2i bl^s 01^015! ^Pe?IS ^SSfSM ^sss u\^m s 

2P2 Qioip mm,m g^a. 
g^ir 25. 

M\23m SE^ ^1241^011 2iOiAH. ^^X^sfS QlOIEiP^ ¥fi(slgn)QIO| P ^ 3:?! (magnitude) Cll 01 P^ OI¥Oig (Oi. ^mmB^\\2\ mm.m 

^ Giioip>iegoj|Ai D\\mo\ ^Aioii cEFsi 2!0i£ 3:?i ^ enroll grx^sfblM4^M s 

¥:?^§a ^ sfxn^e 3:?i aioipg ^asfma. aioiPi^M^e ?^m:n 91^ bi^e°i gess ^<i^moi gfis:?^ ^s pxi 
M¥P gfit:'^ pxiM^ L4i£l::?^^A^ ^^s^m^ ^ g.^x^5f^ aioipsi ¥^(sign)ciioipg ^^sfs^o^ ois ^^s^q 3 
aioipsf ^trsffe oi^oisg ^sog bi^g 2§:?^^s^ spa qioip ^ssf g^a. 

^^1^26. 

«i23i>^oii 2A0iAi. ^ms^BDWowM m^m^ g^aoii 2jaH ^msf&s m^s.^ bi^e 0.02. aioip ^asf 

27. 

jiii23E^oii sioiAi, mm§^BJ\mM s^Me^^ss^ g^aoii £|6h ^ssf&e ^s^^ meg 2P2 aioip 

m=?m 28. 

:>iis^ej biMse ?=^£^ ¥aSF@ SP2 ciioiPM ^aSfm^ sxioil 9io\M. =?^m Dm m^^^^owM ^01 :^\mo\ 

oil ttfei ^oi£ g^x^sf i^^^£j 3:^1 ^ 5| enroll gfXf2fbiM>.g st^af^ ¥:?^§e ii g^xfs^s qioipm ^aSfma. biM^^M 

iie ^^an2 9Xt: bi^soi gs£g ^^moi gfi£:?^ bi^¥P gfiSE:^^ ^s bi^^ aB^D\BM ^aSfm^ bi^^ 

^^7}m^Q\\M ^SXfSfS ^^4= 3^21 2PS ^^sM AlZh ^m4^/AI2}0HS¥M S&SM ^§SS ^fe. b|e§ 

3E§:?^^§^ 2PS aioip ^ssf 
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